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Abstract 
Researchers have proven that students learn best when there is a personalization in learning. Personalization may be attained by 
considering the individual’s learning styles. In this study, the Math Learning Style Inventory was administered to assess students’ 
mathematical learning styles. This inventory suggests that when learning mathematics, there are four learning styles including 
Mastery, Understanding, Self-Expressive and Interpersonal. This paper discusses the Self-Expressive learning material that was 
developed for students with the Self-Expressive learning style. Students with this preferred learning style tend to like 
mathematics problems that allow them to think differently by using visualization techniques to solve the problems, generating 
possible solutions, and exploring alternatives to the given problem. An inductive learning strategy was chosen in the development 
of the multimedia application in learning algebra. Thirty polytechnic students who were enrolled in an engineering program were 
given a set of pre- and post-test to measure the effectiveness of the learning material in improving students' understanding of the 
topic. Results showed that students who studied the learning material according to their preferred learning style obtained better 
results than the students with the randomized learning material. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under the responsibility of Academic World Education and Research Center. 
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1. Introduction 
Researchers in education have observed differences between individuals when the learning process occurs. These 
differences are referred to as learning styles. Ismail, Hussain, and Jamaluddin (2010)  defined the term learning 
styles as the way a learner approach learning situations. In the learning style theory, individuals are expected to 
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prefer different ways in the process of learning. By knowing students’ learning style preferences, educators are able 
to apply specific techniques and learning strategies that can give the most impact to one’s educational satisfaction. 
When students are aware of their specific learning style, they will have the ability to know their strengths and 
weaknesses when it comes to learning. By knowing the students learning styles, teachers and lecturers can apply the 
most suitable learning strategy that can increase students achievement (Romanelli, Bird, & Ryan, 2009). Researchers 
such as Dorca, Lima, Fernandes, and Lopes (2013) and Tawil et al. (2012) also pointed out that a serious mismatch 
between the students’ learning style and learning strategies can cause students to feel bored, be uncomfortable, and 
have poor achievement. 
A survey done by Hodgen & Marks (2013) on the importance of mathematics for employment shows that there 
are strong needs of mathematics in various jobs especially those related to engineering and science. They 
recommend that it is crucially important that every student have the understanding of basic mathematics concept. By 
having a strong foundation in mathematics, students can avoid the difficulty of facing complex skills that require 
them to apply mathematical knowledge (Wood, 2011). Strong, Silver, Perini, and Tuculescu (2003) as well as Zhang 
and Stephens (2013) stated that teachers need to acknowledge that there exist diverse approaches to the process of 
learning mathematics.   
The utilization of technologies in helping students learn have been going on for decades. Researches such as 
Hrubik-Vulanovic (2013), Melis & Siekmann (2004), Walker, Rummel, & Koedinger (2013) have developed 
applications that intended to increase learning achievement in mathematics. Koedinger, Anderson, Hadley, and 
Mark, (1997) developed an Intelligent Tutoring System (ITS) that can help students learn algebra by using real 
world problems. Melis & Siekmann (2004) developed ACTIVEMATH that can support online mathematics 
learning. These developed systems have proven to increase students’ achievement score in learning mathematics. 
Therefore, this study will discuss the development of a multimedia application that is used for learning mathematics 
by utilizing the information of the students’ learning style. The learning style that is discussed for this paper is Self-
Expressive. 
2. Literature Review 
The applications of the learning style theory in the development of a multimedia application is not a new idea. 
Among the commonly used learning styles are Felder-Silvermen Learning Style, Myer-Briggs Type Indicator, 
Honey and Mumford Index of Learning Styles and Keefe Learning Style Theory. Silver et al. (2008), developed the 
Math Learning Style Inventory (MLSI) which classifies students into four learning styles when learning 
mathematics. The four learning styles are Mastery, Understanding, Self-Expressive and Interpersonal. Thomas, 
Brunstings, and Warrick (2010) stated that a good problem solving requires all four styles of thinking, therefore 
good mathematics learning is when learning styles and strategies comes together.  
The Mastery learning style students like questions that must be solved by certain procedures. They will face 
difficulty with problems that are not routine to them. The students that prefer Understanding learning style like 
mathematics problems that requires them to prove how the solution works. They will experience difficulty when the 
questions requires them to collaborate with others in order to solve the problems. The Self-Expressive learning style 
students like problems that needs them to think creatively. They will face difficulty when the questions focus on 
practices to solve the questions. The Interpersonal learning style students like questions that need them to collaborate 
with others. They will face difficulty with problems that lack real world applications.  
2.1. Self-Expressive Learning Style  
Students with Self-Expressive learning style tends to visualize or create images and pursue multiple strategies 
(Rubio, 2007). Gaikwad (2010) suggest that for Self-Expressive students to excel in mathematics, the learning 
materials must be able to help students imagine the mathematical concept. The learning material must also be able to 
engage students to the research related to the currect topic. Students must be able to see the learning materials in art 
forms. For this study, the students with Self-Expressive learning style preference will be presented with Self-
Expressive learning material. 
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Learning materials for Self-Expressive students must consist of materials that need to use imagination and consist 
of routine instruction and repetition practice (Thomas et al., 2010). Thomas et al. (2010) have come out with four 
learning strategies that are suitable for Self-Expressive learning style students. The strategies are Metaphorical 
Expression, 3-D Viewer, Modeling and Experimentation, and Inductive Learning. The strategy that is best suited for 
this study is the Inductive Learning Strategy.  
2.2. Inductive Learning Strategy 
Inductive learning is learning a hyphothesis from a collection of examples (Onta, 2010). Inductive learning 
started with the general information such as a case study, observation, experimental data, scenario or word problems 
(Prince & Felder, 2006). The students can either solve the problems on their own or by guidance from the teachers. 
This method is known to be able to increase students achievement because students are able to construct the required 
knowledge from pieces of information given to them. The induction process, which is moving from specific to 
general, is a natural thinking process. Thomas et al. (2010) stated that the human brain is designed to look for 
something that connects them in a thread of meaning when confronted with multiple pieces of information. 
Algebra has been chosen as the main topic and Simplifying Algebraic Fractions is the subtopic. There are three 
learning outcomes for this study. Students should be able to (i) differentiate between monomial fractions and 
polynomial fractions, (ii) simplify algebraic fractions with one parenthesis, and (iii) simplify algebraic fractions by 
using factorization technique.  
3. The Application Development 
The graphics used for this learning material illustrated three scenes that the students need to explore; (i) The 
Office, (ii) My Study Table, and (iii) The Park. Figure 1 shows the scenes that are created for this application.  For 
every scene, there are clues hiding in the items that are placed randomly. Students have to find the clues by clicking 
each item in the scenes. Students are then needed to construct their own understanding based on the collected 
information. The clues in every scene will form the required knowledge so that the specific learning outcomes can 
be achieved by the end of each lesson.  In Scene One, students have to collect information from office supplies that 
located in the office. After they have completed scene one, students should be able to differentiate between 
monomial fractions and polynomial fractions and also able to simplify algebraic fractions with one parenthesis. In 
the Scene Two, students are needed to collect clues from stationeries and books on a study table. Students are 
expected to achieve the same learning outcomes as in scene one. The last scene, which is the park scene is where the 
students are expected to achieve learning outcome three. In this scene, clues on how to simplify algebraic fractions 
using factorizations have been placed between the items that we usually found in a park. Figure 2 shows the main 
interface of the Self-Expressive learning material. From the main interface, students are free to investigate any 
screen they want in order to find all the clues. Figure 3 shows one of the clues from the scene.  
 
 
 
 
 
Fig. 1. The Scenes for The Learning Materials 
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Fig.2. The Main Menu of the Self-Expressive Learning Material 
 
 
Fig. 3.One of the Clue in the Self-Expressive Learning Material 
 
4. Result 
The respondents in this study were chosen from 250 semester 1 polytechnic students who were enrolled in the 
engineeering programs. The students were required to complete a set of MLSI. By using the result from the MLSI, 
30 students with the Self-Expressive learning style were chosen and divided equally into two groups. Both  groups 
were first given a set of pre-trest that consist of 10 questions. Then, the first group was presented by the self-
expressive learning material and the second group was given the randomized learning material that is not mapped to 
their learning style. After the learning sessions were completed, these students were asked to complete a set of  post-
test. The learning gained from the pre-test and post-test were calculated and analyzed using SPSS. An Independent 
samples t-test was used for the analysis. The result shows that the group that was presented by Self-Expressive 
learning material that was mapped to their learning style shows a higher mean of learning gain than the group with 
the learning material that is randomly selected. Table 1 and 2 show results of the analysis. 
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     Table 1. Result of the Learning Gain. 
 
 
 
        
 
Table 2. Result of the Learning Gain. 
 
 
 
 
 
 
5. Conclusion 
The findings of the study show that students who were presented with the learning material that was mapped to 
their learning styles show a significantly higher learning gain than students who were presented with the randomized 
learning material that were not mapped to their learning style. The result also shows that the students’ understanding 
of the subtopic simplify algebraic fractions is increased when they are presented with the learning material that  are 
mapped to their learning style. This study can hopefully give new insight to the curriculum developer and educator 
especially for the polytechnics in Malaysia to incorporate the learning style theory in the curriculum development 
process. 
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